Neutrophil activation and production of reactive oxygen species in pre-eclampsia.
To investigate neutrophil NADPH oxidase activation and subsequent production of reactive oxygen species (ROS) in pre-eclampsia. Baseline values and the activated response of neutrophils upon stimulation of the NADPH oxidase with the agonists was measured. Neutrophils from 17 third-trimester pre-eclamptic and 17 age- and gestation-matched normal pregnant women were examined. Neutrophil ROS production was measured by both lucigenin- and luminol-derived chemiluminescence. The abundance of the various phox proteins was examined using Western blotting techniques. Lucigenin-derived ROS generation was significantly increased in neutrophils isolated from women with pre-eclampsia compared with normotensive controls in the case of both agonists [n-formyl-met-leu-phe (fMLP): pre-eclamptic 2.071 +/- 0.336 relative light units seconds (RLU.s) and normotensive 1.141 +/- 0.249 RLU.s, P = 0.035; phorbol-12-myristate-13-acetate (PMA): pre-eclamptic 34.954 +/- 2.634 RLU.s and normotensive 17.208 +/- 3.325 RLU.s, P = 0.0001]. Luminol-derived ROS generation was also significantly increased in the neutrophils isolated from the women with pre-eclampsia compared with the normotensive controls in the case of both agonists (fMLP: pre-eclamptic 1.955 +/- 0.316 RLU.s and normotensive 1.058 +/- 0.191 RLU.s, P = 0.023; PMA: pre-eclamptic 4.108 +/- 0.351 RLU.s and normotensive 3.073 +/- 0.332 RLU.s, P = 0.042). There were no differences between the relative abundance of the phox proteins in the two groups. Neutrophils isolated from women with pre-eclampsia during the third trimester showed increased sensitivity to agonist stimulation and produced significantly more ROS than age-matched normotensive controls. This was not due to an increased abundance of any of the phox proteins. Increased ROS production in pre-eclampsia may highlight a role for neutrophils in the oxidative stress and associated endothelial dysfunction that are characteristic of the condition.